Addressing Light Pollution at Utah State University
Rachel Nydegger
USU Physics Department, rkrozum@gmail.com

Overview
Many outdoor light fixtures illuminate in
all directions, meaning that a large portion of light emitted is sent upwards. This
excess of light light pollution – represents wasted energy and money, decreases
public safety, harms nocturnal and migratory animals, and destroys our view of the
night sky. While Utah State University
Facilities does have a program in place to
retrofit light fixtures, and newly installed
fixtures are chosen with light pollution in
consideration, many of the light posts on
campus continue to pollute the night sky.
With the support of the Student Sustainability Offices Blue Goes Green grant and
USU Facilities, fixtures in a parking lot to Figure 1: Old fixture type
the East of the Industrial Science building are being equipped
with better shielded LED fixtures, which will greatly reduce
the light pollution and decrease the cost of the night-time lighting. As this issue is underpublicized, the project includes several outreach events and the creation of educational plaques
to place in the parking lot. This poster provides an overview
of the light replacement project and related issues.

Blue Goes Green

Evaluation

Blue Goes Green is an organization at USU that promotes
sustainability through education and campus events, as well
as provide standards to make USU an eco-friendly environment.
Grants are awarded to student projects that promote sustainability and have a direct impact on the student body.
Funds are drawn from student fees.

Project Outline
Goals
• Replace 4 lights in the parking lot east of
the Industrial Science Building at USU
with night-sky friendly alternatives
– New fixtures will use LED bulbs
– Sheilding will better direct light
• Quantify the ambient brightness before
and after installation
• Increase community awareness of light
pollution
• Promote Blue Goes Green and the resources it provides

Public Involvement

Figure 3: Aerial view of the parking lot with new light
posts. The lines represent light intensity, where the pink
line is 5 footcandles and red is 1 footcandle.

Light Pollution
When nighttime lighting is not properly shielded, much of the
light goes into the sky rather than the ground, resulting in
various negative impacts:
• If light isn’t focused downwards, a higher wattage is needed
• Glare causes unsafe conditions for driving and pedestrians
• Inhibits navigation of nocturnal wildlife, causing their deaths
• Night-sky brightness is linked to various health conditions,
including insomnia, depression, and cancer
• Loss of the night sky

Figure 2: Sheilding of outdoor lights impacts night-sky brightness.

Savings
USU organization Blue Goes Green has
granted $7100 and USU Facilities has donated $2000 and labor. The cost of the
new fixtures is approximately $8200, and
the remaining money is being used to outreach and signage. Reductions in lighting
would save Utah State University approximately $570 each year in power costs.
In addition, the current fixtures are outdated, and replacement parts are expensive. Depending on maintainence costs,
the new fixtures will pay themselves off
in twelve to fifteen years.

As a part of other research, a Sky Quality Meter has been collecting data regarding night-sky
brightness has been collecting data on top of the
SER building. A comparison in light pollution
levels (in terms of brightness/area) may be measured for before and after installation using this
Figure 4:
Sky Quality Meter data. Another comparison will be made with
a Pocket Lux Meter, which measures the number of photons
hitting the detector at any time.
The renovation is scheduled for the week of March 8 - March
14, after which evaluation can begin.

Part of Blue Goes Green
initiative is to increase
public awareness and involvement in sustainability.
Toward that end, we posting signs and giving public
presentations. We encourage people to make small The difference light pollution makes: comparchanges in their habits, such ison of a the sky during normal lighting and
during a power outage in 2003
as:
• Closing blinds at night
• Minimize outdoor lighting and properly shield fixtures
• Visit the Globe At Night website to participate in light pollution monitoring
• Encourage city councils to institute lighting codes

Summary of Savings
$8, 200
in initial costs
1, 080 W
used per old fixture
218 W
used per new fixture
11, 458 kW h
saved per year
$570/yr
in electricity savings
12 − 15 yrs until costs are recovered
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